J 

} 

So 

K?Z>2-D(Dnm-e%\*\Z$\i*&Z.-fZ\£\z£-DT. ^t£Ltcn^<DJL*)),¥- 



i 



l/^h^^y-JHa^ii^tlTl^ (tfiJAtf, #IS#fflF6, 4 8 5, 8 5 1 



i 



JE\Z. JCffii (Electrochemistry 7 1, No. 5 (2003 

) , 313-317) \z\z, 7m-mm^(Dmnmmtvx, tj-y (*a) 

?m(Dm.R&mxm±?z7k<D*ftfcmz*:%<& : fr'?z>o hz\z&, xm^c* 
>h + tTkm.itW'i *>oH-timmzft£?mm$M®\zmft^m<Dm.Rmz « 

, £n%7km<*>H+£7kmk^*>oH-(D&m$:mm\z-rz> e tfe^t 

n/i7K^<^>H + RLK7K^^^^^>OH-©4 I ?n>KJ^$:*CP*!lL'Tb*V^ ^ 

3 



i 



t m.=f- & m-^-r z> & ± c 2 * m 2 cd #/k % z t £ mm t r * . 

*^Bj©«m^j:n«\ maiTOKjiSfcTK^b-r *>H*£*Kfl:«H *>o 
H-fim^-rzm^, n&m&^-vm 1 ©«K^**-f *>h + £#o Tig 1 ®t 

it^m & m \z m tr > t u t mitmit & {& < t % & & -c » & . 
z. (Ditto* *mw<n^'(tf-7mn?&<Dmj&-e\z* nmz&it zwtfc • i7ci 



i 



7K m if t -f * > * # o T tu f 3 $g 2 © m m ^ £ « ^ £ #^ # T * R £ £ £ C $ ■& T » « 
0 2 Ate, *%W(Dnm<D 1 ISJSJBflST&S^y ^S!«Ej*jK»««i©*l»±lS 

m 3 Ate, #igiK©tt«i© i mmmm-c$>^^-^-mmmmm.(Dmmmmm 

g| 4 te, *^Qj(^tt^co 1 ^5JfiH«T»*y^a!-^«?l!l©«*WfBS2«BIT 



5 



<mm> 

*%.W(Dnm\t, ®&mfct. mm&mfctpiz&wznfzmi onrnt, tuts 

tmiz^mwiz&tfz/^^tf-^mnmz. (i) ±tz(D&m%&tp^\$z\n 

mi^^^\tz\n\zmmT^mmmmTm2 (Dmmj^zS7Kmtm^ ^>^^iy 
± (i) sr; (2) ^ipiB#^3tfTbT> nnmm&mwi^-zmm,^*^ 3 ?-*^ 

■*>\zm i i (Dnmfrzm^&moKjfcizijniDr), £tc. "torn 



^M#£mgtt$#£<2#£b^£I^^1*te> 09*.tf, fife u> 

;V^-o^^>z;P^>^> m^bTK*^, 3SMb**lfc* JMbzKf?tM, iSffi^IS* 
iia^^M, *JH-U>I6, ^UU>E ffi^> fh77MD* r )i« ^-tr 

vm>&, :7*;Hfc, JkTS¥>7 U >HA^&5S±0SS?Sn4 



i 



ttsu^A, 7kMit*)i'~>v&> tk^^au^a, 7m<fr??*i'02±, ?m<t 

U>$^U^A, T;l/5 >l£'}~ h'J^A« U ^A£-^tm^£> 

?$Mtab-5, TkSHb^ h U ">A, 7K^<b^U^A^^trc:^^ckD^^b 

tK^*, *g7.K-^b^Sl> WJ7^UM> Xte^©^^-^ 
^t^J;^, y;Wb^J©^ffl;£&t>li«T-&£o 

Kte-f:* 4MT> : En^Aa7 t c j:^cD^*IS'ttS^*'r^^^S'li 

-V-T^-> (Hlfb^tti) , SSip c p£7>A*-^-i' h (Rohm and Hass 
> (DuPon ttt«) , l n D n«7^5t> 0fl#7;**ttJ!) , m^7'>y°]y 

8 



BP-1 (h^-^^ttS) Ktt^nS^'J \Z=.)VX?)s>m<D'( *>3fftK« 
Jt^JR^WK-fb^^^i -7«***#tfe>ft*. -€-<0f6* Mitt, ^'J^-f 

h^^ut'f h^©ttfl!tt«, -tfa-^-fK m^Mit^i. 7kmmt%>i. 

:*:S8i3B<&flM&£*5V>T, Kttlift:R^4ft*ttaE#tt, M^\Z&-t2>ZLt&'&m- 

9 



#W£b^ 0 M&mz\z. Mmit?m. t Fy^ymzm^zzttf-ez 

±flE© + T"b, fg 1 ©^1R^2 1^ S ft: S d £ £ b 

M^£«^£&4-rs^£j&££;$2^£tt«£W-r£o It 

£bl/>„ d©iIS^O^T«^t?i¥*ffl^S£0J-r^o ft:*5, iSK'fbzKS&S'&W'f S 
8t#gc^«@#, Sfc, ^b^^^blCtoTig^-fbTK^Sr^ai-rs^^VittH^ 
£/BV>T> iSie^7K*S«#&-rsili:d^ M OfiV^J: 9fgBK:ft:£ *T$f * b 

Vi«ft^t)ii- «fc 0 8ft $ tl§ d £ turn £ b V^c 
£7c> c:n£>©M«&K«, EJ&Mte&tfra* + 

10 



i 



en i (ommwrn 2 oti) 

mm<Db<D$:m^z>z.£tfT"%z>o £ o k man® (je®) ttx 

set* *%0jt43ViT, $ 1 ©tffis^ 2 o*i©^f nfe**, *r#» 
) ^-^-^ t c (3) >f)vm—&n,m «mi*iTfg£L 

11 



mtznm%wtmrz>&mmmt, m^&^mw^\z^.m^ntzm2 0mmt 
<bnTzm?fcfo&£.c-2&, Mm&&&mte\z<s^tEtiz>m2(D!®)ntf 

7k m i t -i * > £ # o T ftft f 2 B 2 <E> « S ^ i It ^ * ft 4- f £ K £ ± i; $ it T 56 « 

Bjwnm<D£.?\z, &\*(DmffiT*Mitfcifo£W7L%.jfcizftMVTfT ? &nti 

Ttt, aift'ffc7K*d«Bl'fl:Slt vxm%. TIE (5£i) l:^$n5J;5l:, ifi&fb 
ittlt, TIB (5*2) ^^^n^ck^tc, il^bTkficD^M^mMlcm 

12 



H 2 0 2 + 2 H + +2e" -> 2 H 2 0 (iU ) 

H 2 0 2 + 20H" -» 0 2 +2H 2 0+2e" (i£2) 

JtC (5*1) i (SC2) c7^KJ&5££££&fc^>£j£3:£TfB (5*3) 

f to 

H 2 0 2 -^H 2 0+l/2 0 2 (5£3) 
ff- 1? K: £<B£j£©x>*;i/fcr— £fb (AH) , x> h □ fc°-^ 

ft (AS) , a x*;MF-x*b (AG, MT : #{4«^r;i/k'> (K 

) ) fn^n, A H = — 9 6. 7 k J /mo 1 , A S = 1 8 . 9 J /Kmo 
1, AG = AH-TAS = -115. 5 k J /m o 1 

$bm (77) te, ^nfn, E = - A G/n F= 1 . 2 V, 7)=AG/AHX1 0 
0 = 1 2 0 %<hft#2n3 0 ^©SJ6©aifeM#«tt, iflmfc**##EJfcTX 
> ha hf-^iiJnbTA S ft ##IE Kite* ^(Dfrft, AGOimtt 

Cin <=> <Z> d , #589i©5e*;£ffi£35^"t\ fill <£>#jSfRtffft2<Z)#lKK: 

13 



? 



\z, $t<xm - ^MW^mmtzm&mmmz&mvte^fctb, mm. • mm • mm<D 

(2) a&fbzK^te, ^u^!±^mwr^^rc&mm(Drcisb\zm^^m^>^m 

(3) ^^b^ij<hUT^m^^fflt-^^^^Mv^cs6, ^^:*opse>n^^ii^^ 
f , £rzQ^*\zm j p3$mtf&<^$inz>$immmi : Tb, tommizmm^ 

m.mt\z&i-c£;$LS-z>i5&) m&iTT\zmiL2nT&<o. ^x^^miz^ 

14 
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) ^y^mm^mnmm, (2) ^-^-ai«8»««i, xtf (3) 

[ (1) ^y^"a!«E#j«»«?ftD 

7-K^«Stt5. ^WftiJJCMl/T, H2*ffl^Ttt9ir4. 

(H2Bl:m»#l 2) ^«^tS§l («S 5 0 (im, 46 

lOOOum) «$ntV^. [KD^M 1 te> 

15 



i 



i m * £ sfc o m -r n t a* t # s o 

i:^b^oi/-f^^ (Re) *i»2 0 0 om«^i:et 
A> ^y^y^Wffi* t55*^v ^777^h. (^^y) K 

o 

C (2) 

16 



H3 A\z7x2ft%^-^-mmMnmz. mi com® 2 2Rz$m&m&2 o& 

Sfe, i 3 A t^^n^^-A- W4t?H«> 03 BOilKKfczkltzk^© 
iftIft2 0S^IlM#3 0(:^$ni)C ( i:[:^5. c:n 

± IB co «fc -5 ^-/t-aifflftfci^T, 

z\cDfcfom\zftufrb&mt7m7mmtfm&zn&z\tx\ nti&mmmz% 

17 



C (3) y;i/^-^m?&] 

H4kiwan*y;wa8-*«Att^ s&i©«®2 2 Rime** 2 o*»6tt* 

SStt^JftiJi, ffi 2 ®«S 3 2 Ri;ttitt**# 3 0 * 5 ft 4*SttS*» i » & 

mtevx&Q. Mttn* 2 0 1:* 1 ©m*. '*»tti# 3 0 fc * 2 

fBl©«fta^»2©«fl*«ilK^**T** 
»Kft**zK»**; »tt*#2 0Xtt*aittl»#3 0, 

> , *ns^*i<ftofcP9jft-r**©«*tt±**. iheoSRsn* 

o 

18 



immm 1 ] 

A C&WHt7km 0. 75mol/l, 810. 75N(1. 5 m o 1 / 1 ) ) * 

mmvfzo &tc. mMWiit*m7mm\z7m<tj-hv<yA mm97%, mmt 

¥tfc3S£*t) StX^^zK^^-^bT, f£*«B (ifiaHb*& 0 . 7 5mo 1/1 
, #lHb}- h'J^AO. 75N(0. 75mo 1/1) ) »3 S! b . 

#T2 4/t 1/sec (Ky^XftRe :»6 7 0) , ^Ki&SteMT* o 

fco tt»ttA^ssj»-r**ajKis©«a ce&»i8» ®«: o. 026cm 2 ) 
onw, (&&mm. mm •. 0. 026 cm 2 ) 6 x<d&±w&wz 

ftfc. utllt M8«, ±13 (5£l) ©£JfcfcJ:oTzKa*£j£bTIEa<0ffi&# 
«a6te, ±13 (5£2) ©£fck:£oTll*£*#£J*bT*a©«*& 

#IIJ£0ll<Z>«£-, ^ift«JE7 0 OmV, TO2 3mW/cm ! 

JE : 3 0 OmV, 7 7mA/cm ! ©«t) 

[^$£#12] 

19 



. 4 5mo 1 / 1 T*ofc. fc*5* SSiiifttfllSlffigKmiSflll tRI-T**. 
&mffiM<Diii£. mtkmK. 6 7 5mV, |^ffi^9mW/cmWetl 

fee 

[HJS^ 3 ] 

. 2 2mo 1 / 1 T&ofc. Sftii&tf^lfc^fcmMm <hl^-T&3o 

*^^^J©J®-&> IME6 2 0mV, ii(ffi^3mW/cmWe.n 
. [^i60»J4] 

*m-mm<Dm&, iMii6 1 imv, £7c, i^aj*imw/cm 2 r#en 
mmm 5 ] 

M8teB#<i:Lfc. :/§m#»4«tfilCD A □ 2 &l*\AP 3 iSA 

H^mj£5 4 OmV, Mtli^6mW/cmW^nfcc 

20 



S£tt4£#2 0 icH^^tt-r ^>3^^itM (HCU^r5#;U> RX-ly'J-XC 
p _ 1} o) /]s fr (^i. 5 CmX «l. 5 cm) £> 3 0 \Z te&i&S 

vk-i * >^mmm (M^r^tu^ rx-ivu-xap-d <d^ mi. 

5cmx«l. 5 cm) Sffl^fc. JBlOtt2 2Stf»2©M3 2i 

#2S«50yc9*£\ HS«E12 0mV, *^ffl^O. 3 5/zW/cm 2 ( 

jgttEE : 8 0mV, MM 0 . 0 lmA/cm 2 ©St) ***§e>nfc. 
[^SJfifcl 7 ] 

lttl#2 0 (0. 2 5mo 1 / 1 <D«> 0. 5 m o 1 / 1 (Di&m<k*m& 
, 1 0fi*%(2&zK^$fc^mTyjWfcLfc&£>) ilW3 0 (0. 
5 mo 1 / 1 (D7km.tt.j- h U !)A« 0. 5 m o 1 / 1 ©jB&'ftzK^S:* 8MA% 

^2fiDfi3 2tbTH 2. 6cm 2 ©fi^7ya (10 0^r>aO 

i^, FIME5 7 0mV, ft^ttS^O. 2mW/cm 2 (E®J£ : 3 0 

OmV, til. 7mA/cm 2 ©B|).^l^nfco 
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B (D^mRZS^miti- h U Vi-fn&O. 4 5mol7lt^t 

ftfc, MM^tmifci® Stella 1 £|wJ-T&3o 

^^jixit ^m«ee(- £2>mmmt> (3oo m v) te®\j£2ntih<D<D. m 
^mz^v. ^(Dmm^A^>mm^ mxu, vim 1 ®. • m j x&(DBM<D$im 

•5 . 
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1 KI3*G>««1. 

3. a&IE»l©*KRlXlKriBSB2©«K^ Hi"n*>i«fbzK*-C*'* - £ * 
«#*VittH#k:«k?)WI2a»{bzK**«*&T*^t*4**^t-«> 1**^3 fcK 

>@§, 8rfb**K, 3*<b7j<*B&, 0k<t7mm, m&m&* &3vmwt. *)Vb 
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V7)V*n*)>M. AWDDfi^, HJ7;V 

A, 7K^<b^;l-->^A, TKKflsA'J^A, zKgHfcv***->£A, zKiHb7>^- 
^A, ^Kfe-ffcx h ^^^;V7>^-^A, TK^-fbx h^x^;i/T> : E— ^A, * 

m^T 1 h 7^ tr^r^-^A, R^TKK^b^ t/^T^-^ASr-afr 

A, mmXVOJ*. ^BI***U^A, tf^^MJ^A, ^^SAU'JA, & 
t >@l^ h U ^ A, RtfTJUS >@£# u -^Amif^^l^^^ 
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1 1 £IB*fc©«?fe. 

<h-r£i«^ i l tciB«cD®mo 

14. tiifBfg i a&n, ^te^ie^. ®* 

1 5. wehs. 2 a&nu Bnte&*«e&. is, 

17. jfflESU ©MR MESS 2 &S«#My^&, Xte 
f^Blf^ 1 JcEtt©«*. 

18. KI6ttJi# : 4 , f3EiB$nfe^ l ©Hi, ftfEIStt*£#£ 
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I 



115 



H 2 02:0.75mol/1 (HB60IJ1) 
H 2 0 2 :0.45mol/1 (HSS0O2) 
H202:0.22mol/1 (HSS0O3) 
H2O2: 0.10mol/l (HSS01J4) 
H20 2 :Omol/l (1±&0!I1) 




Current density (mA/cm 2 ) 
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I I — 1 — I — I — 1 — I — I — 1 — ' — ' — ' — 1 — 1 — L - 

0.000 0.005 0.010 0.015 0.020 



Current density (mA/cm 2 ) 
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